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Health and nutritional status of children hospitalized during the
COVID-19 pandemic, Bangladesh

Sharika Nuzhat,? SM Tafsir Hasan,? Parag Palit,? Farzana Afroze,? Rukaeya Amin,2 Md Ashraful Alam,?
Baharul Alam,> Mohammod J Chisti* & Tahmeed Ahmed?

Objective To compare the health and nutrition of children younger than 5 years admitted to hospital during and before the coronavirus
disease 2019 (COVID-19) pandemic in Bangladesh.

Methods We collected data from hospital records of children 0-59 months admitted to the Dhaka Hospital of the International Centre
for Diarrhoeal Disease Research, Bangladesh in March 2020—February 2021 (COVID-19 period; n=2552) and March 2019-February 2020
(pre-COVID-19 period; n=6738). Data collected included sociodemographic, anthropometric, clinical and biochemical characteristics. We
compared these data for child admissions in the COVID-19 and pre-COVID-19 periods, including infants 0-11 months born during and
before the pandemic and admitted to hospital.

Findings Admissions of children as a percentage of total admissions were lower in March 2020 (2.47%; 63/2552) than March 2019 (8.30%;
559/6738), but increased to 20.61% (526/2552) in February 2021, three times greater than in the pre-COVID-19 period (6.69%; 451/6738).
Children admitted during the COVID-19 period were significantly more likely to have dehydration, severe sepsis or septic shock, convulsions,
hypernatraemia and raised creatinine than children admitted before the pandemic (P < 0.05). In infants < 6 months and those born during
the pandemic, stunting and wasting were significantly higher than in infants in the pre-COVID-19 period (P < 0.05). The risk of death was
higher in infants <6 months during the pandemic (odds ratio: 1.66; 95% confidence interval: 0.95-2.92).

Conclusion During the pandemic, children presented with more severe iliness and poorer nutrition. Efforts are needed to reduce the
adverse effects of the pandemic on the health and well-being of children.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The growing global incidence of coronavirus disease 2019
(COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has led the World Health Orga-
nization (WHO) to acknowledge COVID-19 as a public health
emergency.' The unprecedented global, social and economic
crisis created by the pandemic has brought unpredictable
threats to the nutritional status and survival of young children
in low- and middle-income countries.” Childhood malnutri-
tion, including wasting, is expected to increase as a result
of sudden decreases in household incomes, food insecurity
and disruption of the health-care system.’ Before the start of
the COVID-19 pandemic, 47 million children younger than
5 years in the world were wasted.* Estimates suggest that
during the first year of the pandemic, a further 6.7 million
children will have suffered from wasting and an additional
10000 children will have died.” The COVID-19 pandemic is
predicted to result in a reduction in health service coverage
of essential pregnancy and newborn care in 132 low- and
middle-income countries.’

Recent research has shown that COVID-19 will continue
to disrupt health and economic indicators worldwide, includ-
ing progress in maternal and child nutrition. Based on the
MIRAGRODEP model, a multicountry, multisector world
economy equilibrium model, the COVID-19 pandemic will
result in a 20% increase in global poverty.® To determine how
much the COVID-19 pandemic will affect the health and de-
velopment of children requires an evidence-based approach.’”

Currently, we lack evidence on the influence of COVID-19
on morbidity and nutrition in children younger than 5 years,
including infants younger than 6 months and children born
during the pandemic. These infants not only have the great-
est growth velocity and a unique physiology,® but are also
vulnerable to a lack of adequate nutrition.” In our hospital
we observed that infants admitted to the hospital during the
COVID-19 pandemic were sicker than infants admitted before
the pandemic.

In this study, we aimed to assess changes in the health
and nutritional status of children younger than 5 years and
infants younger than 6 months admitted to hospital during
the COVID-19 pandemic compared with the health and
nutritional status of children of the same age admitted in the
pre-COVID-19 period. In addition, we aimed to assess the
severity of illness of children who were born and admitted to
hospital during the COVID pandemic.

Methods
Study site

The Dhaka Hospital of the International Centre for Diarrhoeal
Disease Research, Bangladesh (icddr,b) is the world’s largest
diarrhoeal disease treatment facility'’ and provides free treat-
ment to about 200000 patients annually. This hospital has
advanced laboratory facilities capable of performing all types
of routinely prescribed diagnostic tests. All units of the hos-
pital were in operation during the COVID-19 pandemic. On
admission to the hospital, children are assessed by triage nurses
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for dehydration and co-morbidities.
Children without dehydration or co-
morbidities are moved to the outpatient
department, and those with dehydration
but without co-morbidities are shifted
to the short-stay unit. Children with
dehydration and co-morbidities, includ-
ing electrolyte imbalance, enteric fever
or severe malnutrition, are transferred
to inpatient wards, which include the
longer stay unit and the intensive care
unit. The intensive care unit is equipped
with invasive and non-invasive ventila-
tion and other facilities for management
of critically ill patients.

Study design and data collection

This study was a cross-sectional study of
the patient records of children admitted
to the hospital from March 2019-Febru-
ary 2021. We collected data on sociode-
mographic characteristics (age, sex, type
of delivery, immunization status and
breastfeeding), anthropometric indices
(stunting, wasting, and severe acute mal-
nutrition), clinical characteristics (acute
diarrhoea, dehydration, fever, convul-
sions, pneumonia, severe pneumonia,
sepsis, severe sepsis or septic shock,
hospital-acquired infection and death)
and biochemical measures (hyperna-
traemia, hyponatraemia, hyperkalaemia,
hypokalaemia and raised creatinine) of
the children.

We assessed nutritional status based
on z-scores, calculated according to
the WHO 2006 growth standards." We
defined severe acute malnutrition in
children of 0-59 months as weight-for-
length or -height z-score < -3 standard
deviations (SD) or by the presence of
bilateral pedal oedema, irrespective of
anthropometric indicators. We defined
underweight as weight-for-age z-score
< -2 SD, and stunting as length- or
height-for-age z-score < —2 SD.

We categorized the children into
two time periods: children admitted
in the pre-COVID-19 period (March
2019-February 2020) and children ad-
mitted in the COVID-19 period (March
2020-February 2021). We compared the
characteristics of the children in the
two periods. Fig. 1 shows the numbers
of children and infants included in the
study in the pre-COVID-19 period and
COVID-19 period.

Statistical analysis

We report categorical variables as num-
bers and percentages and normally dis-
tributed quantitative variables as mean
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Fig. 1. Children included in the study in the COVID-19 and pre-COVID-19 periods by age
category, Bangladesh, March 2019-February 2021

Pre-COVID-19 period
March 2019-February 2020

6738 children < 5 years admitted to hospital

1937 infants < 6 months
admitted to hospital

4467 infants (011 months) born before the
(OVID-19 pandemic and admitted to
hospital

COVID-19 period
March 2020-February 2021

2552 children < 5 years admitted to hospital

700 infants < 6 months
admitted to hospital

1195 infants (0—11months) born during the
COVID-19 pandemic and admitted to
hospital

COVID-19: coronavirus disease 2019.

and SD. We used the x> test to com-
pare categorical variables between the
groups. We considered the COVID-19
pandemic period as the independent
variable and the dependent variables as:
anthropometric indices, acute watery
and/or invasive diarrhoea, dehydration,
fever, convulsions, pneumonia, severe
pneumonia, sepsis, severe sepsis or sep-
tic shock, hospital-acquired infection,
death and abnormal electrolyte status.

We used logistic regression analysis
to assess the strength of associations
between the COVID-19 pandemic and
anthropometric indices, morbidities and
mortality after adjusting for potential
confounders (age and sex), reported as
odds ratios (ORs) and 95% confidence
intervals (CIs). We considered P<0.05
statistically significant.

We used Stata version 13.0 IC
(StataCorp, College Station, United
States of America) for all analyses.

Ethical considerations

We retrieved data from the electronic
database of patient records of the hos-
pital. The institutional review board of
the International Centre for Diarrhoeal
Disease Research, Bangladesh approved
the study. We de-identified data for
analysis and publication.

Results

In total, 6738 and 2552 children younger
than 5 years were admitted to inpatient
wards during the pre-COVID-19 and
COVID-19 periods, respectively. From
March to August 2020, the hospital
admission rate was significantly lower
compared with the same time of the year
in 2019. This decrease was due to the
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movement restrictions imposed during
this period. From September 2020, with
the removal of movement restrictions,
hospital admissions gradually increased
and in March 2021, admissions were
three times higher than admissions in
March 2019. Fig. 2 shows the monthly
hospital admissions in the pre-COV-
ID-19 and COVID-19 periods. As data
were collected from hospital records,
information was missing for some vari-
ables. We calculated percentage value on
the basis of available records.

Children

Characteristics of the children younger
than 5 years admitted to hospital during
and before the COVID-19 pandemic
are compared in Table 1. Children ad-
mitted to the hospital in the pandemic
period were significantly younger than
those admitted in the pre-pandemic
period (11.11 months; SD: 8.54 versus
11.59 months; SD: 9.65; P=0.020). Sig-
nificantly more children admitted in the
COVID-19 period had been delivered
by caesarean section than children born
before the pandemic (48.87%; 887/1815
versus 45.74%; 1875/4099; P= 0.026).
In age- and sex-adjusted logistic
regression analysis, the odds of dehydra-
tion (OR: 1.25;95% CI: 1.15-1.38), con-
vulsions (OR: 1.74; 95% CI: 1.41-2.16),
sepsis (OR: 2.25; 95% CI: 1.88-2.69),
severe sepsis or septic shock (OR: 1.76;
95% CI: 1.28-2.41), hypernatraemia
(OR: 1.47; 95% CI: 1.19-1.82) and
raised creatinine level (OR: 1.25; 95%
CI: 1.00-1.57) were significantly higher
in children in the COVID-19 period
than children in the pre-COVID-19
period (Table 2). The odds of severe
acute malnutrition (OR: 0.87; 95% CI:
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Fig. 2. Monthly hospital admissions of children younger than 5 years in the COVID-19
and pre-COVID-19 periods, Bangladesh, March 2019-February 2021

25

% of children hospitalized

559 63665 351561 301|462 291665 491582 941554 213|547 2311525 360(661 430(506 492451 526
Month

mm Pre-COVID-19 period (March 2019-February 2020; n = 6738)
mm COVID-19 period (March 2020-February 2021; n = 2552)

COVID-19: coronavirus disease 2019.

Note: The percentage is of total admissions for each period. Data are from the Dhaka Hospital of the International Centre for

Diarrhoeal Disease Research, Bangladesh.

0.78-0.97), pneumonia (OR: 0.87; 95%
CI: 0.77-0.99) and severe pneumonia
(OR: 0.79; 95% CI: 0.67-0.93) were sig-
nificantly lower in the COVID-19 period
than the pre-COVID-19 period. The
odds of hospital-acquired infection and
death were comparable in both periods.

Infants

During the COVID-19 period, 700
infants younger than 6 months were
admitted to hospital, which was lower
than the 1937 infants admitted in the
pre-COVID-19 period (Table 1). Infants
in the COVID-19 period were signifi-
cantly younger than those admitted in
the pre-COVID-19 period (3.44 months;
SD: 1.48 versus 3.63 months; SD: 1.49;
P=0.004). The proportion of infants
delivered by caesarean section was com-
parable between the two periods, 50.36%
(279/554) for the COVID-19 period
and 49.02% (600/1224) for the pre-
COVID-19 period. Breastfeeding and
immunization in these young infants
were comparable in the pre-COVID-19
period and COVID-19 period.

In age- and sex-adjusted logistic
regression analysis, the incidence of
wasting (OR: 1.38; 95% CI: 1.11-1.71)
and stunting (OR: 1.28; 95% CI: 1.05-
1.56) in infants <6 months was higher
in the COVID-19 period than the pre-
COVID-19 period (Table 2). Infants
<6 months admitted to hospital in the
COVID-19 period had significantly
higher odds of dehydration (OR: 1.54;
95% CI: 1.28-1.84), convulsions (OR:
1.89; 95% CI: 1.29-2.76), sepsis (OR:
2.79; 95% CI: 2.11-3.68), severe sepsis
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or septic shock (OR: 1.85; 95% CI:
1.15-2.98) and raised creatinine (OR:
1.56; 95% CI: 1.07-2.29) than infants
admitted in the pre-COVID-19 period
(Table 2). The odds of death were also
higher in infants in the COVID-19
period than in the pre-COVID-19 pe-
riod, although the difference was not
statistically significant (OR: 1.66; 95%
CI: 0.95-2.92; Table 2).

Infants aged 0-11 months

Of the children under 5 years admitted
to hospital, 1195 were born in the CO-
VID-19 period and were aged 0 to 11
months. We compared these infants with
4467 infants of the same age group (0-11
months) admitted in the pre-COVID-
19-period (Table 3).

Infants 0-11 months admitted
during the COVID-19 period were sig-
nificantly younger at admittance than
infants of the same age admitted in the
pre-COVID-19 period (5.59 months;
SD: 2.80 versus 6.48 months; SD:2.95;
P<0.001). Significantly greater propor-
tions of infants 0-11 months admitted in
the COVID-19 period than those admit-
ted in the pre-COVID-19 period were
stunted and wasted, dehydrated, had
convulsions, had sepsis and severe sep-
sis, and had hypernatraemia and raised
creatinine (P <0.05) (Table 3). In logistic
regression analysis, with adjustment
for age and sex, infants born during
the COVID-19 period compared with
those born in the pre-COVID-19 period
had higher odds of: dehydration (OR:
1.43; 95% CI: 1.26-1.64), convulsions
(OR: 1.74; 95% CI: 1.30-2.34), sepsis
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(OR: 2.21; 95% CI: 1.76-2.78), wasting
(OR:1.21;95% CI: 1.03-1.41), hyperna-
traemia (OR: 1.43; 95% CI: 1.09-1.88)
and raised creatinine (OR: 1.38; 95%
CI: 1.03-1.86; Table 4). However, the
odds of severe pneumonia (OR: 0.77;
95% CI: 0.62-0.94) and hyponatraemia
(OR: 0.50; 95% CI: 0.39-0.64) were sig-
nificantly lower in the infants born and
admitted in the COVID-19 period. The
likelihood of death was not significantly
higher in the infants in the COVID-19
period compared with infants in the
pre-COVID period (OR: 1.12; 95% CI:
0.67-1.86).

Discussion

Our study findings show that CO-
VID-19 is already affecting the health
of children, especially young infants,
with a significantly higher percentage of
critically ill children being treated at our
facility in the COVID-19 period com-
pared with during the pre-COVID-19
period. Moreover, compared to the pre-
COVID-19 period, these infants had a
higher proportion of deaths, although
the difference was not statistically sig-
nificant.

We found a marked reduction in
admission of children between April
2020 and August 2020. After the de-
tection of the first COVID-19 case in
Bangladesh,'? the country imposed a
complete stay-at-home order for 2 weeks
from 26 March 2020." The stay-at-home
order was extended to 30 May 2020,
and was then followed by restrictions
on movement and limited business
hours."” Restrictions on movement were
officially lifted on 1 September 2020. As
aresult, admission of children to hospi-
tal gradually increased from September
2020 onwards in the COVID-19 period.
Admissions of infants in February 2021
were three times higher than in the
corresponding pre-COVID-19 period
of 2019.

An inpatient survey in an Austra-
lian paediatric hospital suggested that
more than one third of parents delayed
medical care visits for their children
from fear of COVID-19." Other studies
from different parts of the world have
also reported such delays.'”'®

The COVID-19 pandemic is likely
to have affected health-care systems in
many ways. The government of Bangla-
desh is concerned about reduced cover-
age and quality of maternal and child
health services, but little evidence is

Bull World Health Organ 2022;100:98-1 O7| doi: http://dx.doi.org/10.2471/BLT.21.285579



Sharika Nuzhat et al.

available on health service provision, use
or adaptation during COVID-19."” The
most important factors identified for
the disruption of the health system are
disturbances to the livelihood of people
from the stay-at-home order and related

restriction measures, and the lack of
protection measures for health-care
workers.”” A recent study documented
a decline in visits to health facilities for
regular antenatal care during April and
May 2020 in Bangladesh compared with
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the same months in 2019.% Likewise,
visits to family planning clinics and child
immunization centres also declined.”
Our findings on children born during
the COVID-19 period also showed
lower proportions of immunization in

Table 1.

2019-February 2021

Characteristics of children admitted to hospital during and before the COVID-19 pandemic by age category, Bangladesh, March

Characteristic Children <5 years Infants < 6 months
No. (%) P No. (%) P
COVID-19 period Pre-COVID-19 COVID-19 period  Pre-COVID-19 period
(n=2552) period (n=1700) (n=1937)
(n=6738)

Age in months, 11.11(8.54) 11.59(9.65) 0.020 3.44(1.48) 3.63(1.49) 0.004
mean (SD)

Sex, female 957 (37.50) 2514 (37.31) 0.866 288 (41.14) 741 (38.26) 0.179
Delivery by caesarean 887/1815 (48.87) 1875/4099 (45.74) 0.026 279/554 (50.36) 600/1224 (49.02) 0.600
section

Immunization as per 1712/1903 (89.96) 4079/4591 (88.85) 0.188 456/577 (79.03) 1074/1352 (79.44) 0.839
EPI schedule

Exclusively or partially 1424/2075 (68.63) 418/5181 (65.97) 0.030 372/632 (58.86) 861/1561 (55.16) 0.113
breastfed
Stunting® 1051/2186 (48.08) 2553/5149 (49.58) 0.239 386/597 (64.66) 883/1512 (58.40) <0.001
Wasting* 863/1933 (44.65) 1977/4383 (45.11) 0.735 237/486 (48.77) 482/1173 (41.09) 0.004
Severe acute 694/2171 (31.97) 1813/5177 (35.02) 0.012 233/589 (39.56) 623/1533 (40.64) 0.650
malnutritiond
Acute diarrhoea 2477/2552 (97.06) 6540/6738 (97.06) 0.999 674/700 (96.29) 1869/1937 (96.49) 0.803
(watery and/or
invasive)
Some or severe 1489/2552 (58.15) 3499/6657 (52.56) <0.001 466/697 (66.86) 1073/1901 (56.44) <0.001
dehydration
History of fever 609/2552 (23.86) 1595/6738 (23.67) 0.846 41/700 (20.14) 388/1937 (20.03) 0.949
Convulsions 146/2552 (5.72) 229/6738 (3.4) <0.001 47/700 (6.71) 72/1937 (3.72) 0.001
(during and/or after
admission)
Pneumonia 376/2552 (14.73) 1102/6738 (16.36) 0.056 51/700 (21.57) 409/1937 (21.12) 0.800
Severe pneumonia 217/2552 (8.50) 700/6738 (10.39) 0.007 91/700 (13. OO) 292/1937 (15.07) 0.182
Sepsis 233/2552 (9.13) 287/6738 (4.26) <0.001 112/700 (16.00) 119/1937 (6.14) <0.001
Severe sepsis or septic 65/2552 (2.55) 98/6738 (1.45) <0.001 30/700 (4.29) 44/1937 (2.27) 0.006
shock
Hospital-acquired 41/2552 (1.61) 125/6738 (1.86) 0.420 21/700 (3.00) 45/1937 (2.32) 0.326
infection
Death 31/2552 (1.21) 83/6738 (1.23) 0.947 20/700 (2.86) 33/1937 (1.70) 0.062
Hypernatraemia® 213/1053 (20.23) 223/1520 (14.67) <0.001 52/234 (22. 22) 72/389(18.51) 0.261
Hyponatraemia’ 340/1053 (32.29) 682/1520 (44.87) <0.001 87/234 (37.18) 165/389 (42.42) 0.197
Hyperkalaemia® 89/1053 (8.45) 139/1520 (9.14) 0.543 50/234 (21.37) 75/389 (19.28) 0.529
Hypokalaemia" 249/1053 (23.65) 407/1 520 (26. 78) 0.073 62/234 (26 50) 94/389 (24.16) 0.515
Raised creatinine' 200/577 (34.66) 8/1091 (29.15) 0.021 98/169 (57.99) 144/307 (46.91) 0.021
COVID-19: coronavirus disease 2019; SD: standard deviation; EPI: Expanded Programme on Immunization.

¢ All values are no. (%) unless otherwise stated.

® Length- or height-for-age z-score < —2 SD.

¢ Weight-for-length or -height z-score <—2 SD.

4 Weight-for-length or -height z-score < —3 SD or by the presence of bilateral pedal oedema, irrespective of anthropometric indicators.

¢ Serum sodium =150 mmol/L.

" Serum sodium < 135 mmol/L.

9 Serum potassium > 5.5 mmol/L.

" Serum potassium < 3.5mmol/L.

" Serum creatinine > 35 pmol/L for < 12 months and > 65 umol/L for 12-59 months.

Notes: The COVID-19 period was March 2020-February 2021 and the pre-COVID-19 period was March 2019-February 2020. As data were collected from hospital
records, information was missing for some variables. We calculated percentage value on the basis of available records.
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Table 2. Risk of illness, death and undernutrition in children admitted to hospital

during COVID-19 by age category, Bangladesh, March 2020-February 2021

Variable

Children <5 years

Infants < 6 months

lliness and death

Acute diarrhoea (watery and/
or invasive)

Some or severe dehydration
History of fever

Convulsions (during and/or
after admission)

Pneumonia

Severe pneumonia

Sepsis

Severe sepsis or septic shock
Hospital-acquired infection
Death

Anthropometric indices
Stunting®

Wasting*

Severe acute malnutrition
Electrolyte imbalance
Hypernatraemia®
Hyponatraemia’
Hyperkalaemia?
Hypokalaemia®

Raised creatinine'

1.00 (0.76-1.32)

1.25(1.15-1.38)
1.02 (0.92-1.14)
1.74(141-2.16)

0.87(0.77-0.99)
0.79 (0.67-0.93)
2.25(1.88-2.69)
1.76 (1.28-241)
0.86 (0.60-1.22)
0.97 (0.64-1.48)

0.94 (0.85-1.04)
1.00 (0.90-1.11)
0.87 (0.78-0.97)

147
0.59

1.19-1.82
0.50-0.70
0.94 (0.71-1.24
0.85(0.71-1.02
1.25 (1.00-1.57)

/\/\/\/\
= 2 =2 =

0.93 (0.59-1.48)

1.54 (1.28-1.84)
1.03 (0.83-1.28)
1.89 (1.29-2.76)

04 (0.84-1.28)
084(0 08)
279 (2.1 368)
1.85(1.15-2.98)
1.27 (0.75-2.16)
1.66 (0.95-2.92)

1.28 (1.05-1.56)
1.38(1.11-1.71)
0.98 (0.80-1.90)
1.26 (0.84-1.88)
0.80(0.57-1.12)
1.14.(0.76-1.71)

)

)

— o e~ =

1.13(0.78-1.64
1.56 (1.07-2.29

COVID-19: coronavirus disease 2019; aOR: adjusted odds ratio; Cl: confidence interval; SD: standard deviation.

¢ OR adjusted for age and sex.
b Length- or height-for-age z-score <—2 SD.
¢ Weight-for-length or -height z-score <—2 SD.

4 Weight-for-length or -height z-score <—3 SD or by the presence of bilateral pedal oedema, irrespective of

anthropometric indicators.
¢ Serum sodium > 150 mmol/L.
" Serum sodium < 135mmol/L.
9 Serum potassium >5.5mmol/L.
" Serum potassium < 3.5 mmol/L.

" Serum creatinine > 35 umol/L for <12 months and > 65 pmol/L for 12-59 months.
Note: Reference categories are children admitted to hospital before the COVID-19 pandemic, March 2019-

February 2020.

the COVID-19 period (85.16%; 786/923
versus 87.05%; 2689/3089), although the
difference was not statically significant.
Due to the effect of movement restric-
tions in Bangladesh, routine immuniza-
tions have been severely disrupted, with
parents being reluctant to take their
children to health-care facilities for
routine care. Despite the continuation
of routine immunization in the coun-
try, many catch-up drives and vaccine
campaigns were suspended and the
transport of vaccines to different parts
of the country is still challenging. To
combat vaccine-preventable diseases,
the Directorate-General of Health Ser-
vices in Bangladesh issued guidelines to
continue routine immunization during
the COVID-19 pandemic, in line with
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global and regional advisories from the
United Nations Children’s Fund and
WHO.”

A study on contextual factors in-
fluencing maternal, neonatal and child
health care in Bangladesh, Nigeria and
South Africa also reported that dur-
ing the initial period of the pandemic,
the use of health facilities for normal
deliveries in Bangladesh decreased,
which was attributable to more home
births.” However, we observed a higher
proportion of children delivered by
caesarean section during the pandemic
period than those born during the pre-
COVID-19 period, although the differ-
ence was not statistically significant.
Our analysis also showed that during
COVID-19, breastfeeding improved in
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children younger than 5 years compared
with the pre-COVID-19 period. We had
no data on the duration of exclusive
breastfeeding, but the use of breast-milk
substitutes in Bangladesh reportedly
increased during COVID-19.*

Health services for children young-
er than 5 years have declined significant-
ly in Bangladesh due to the COVID-19
pandemic.”! The use of health services
for children of this age group in March
2020 fell by 25% compared with service
use in March 2019.*' Research on the
indirect effect of COVID-19 in 118
low- and middle-income countries,
based on the worst of three scenarios,
suggested that even a minor disruption
to health-care services could increase
childhood wasting by 10%.>* Our study
supports these findings. Among the
young infants, wasting and stunting was
significantly higher in the pandemic pe-
riod and a greater proportion of children
born during the pandemic were wasted
compared with children in the same
age group born in the pre-COVID-19
period.

National nutrition strategies had
been implemented in Bangladesh to
reduce the rates of maternal and child
undernutrition, but problems with
coordination resulted in poor delivery
of nutrition services.” The uptake of
maternal and newborn health services
decreased by about 19% during the
pandemic.”’ Various initiatives have
been adopted by the public and private
sectors to deal with the adverse effects of
the COVID-19 pandemic on the health-
care system.” Development partners
including local nongovernmental orga-
nizations supported the National Nutri-
tion Services of Bangladesh to develop
the national guidelines on continuing
essential nutrition services during the
COVID-19 pandemic."”

It was anticipated that disruption
to essential services may result in a 37%
increase in child mortality in Bangla-
desh by 2021.?' In our analysis, although
admissions of children to hospital fell
in the pandemic period, a significantly
higher percentage of the children admit-
ted were critically ill with dehydration,
sepsis, convulsions and electrolyte im-
balances. During the pandemic there
was a higher mortality than during the
pre-pandemic period, although the dif-
ference was not statistically significant.
This reduction in hospital admissions
has raised concerns about late presen-
tation of critically ill children.** The
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higher incidence of severe illness among
children in the COVID-19 period than
in the previous year may be a result of
delays by caregivers in bringing their
children to hospital because of strict
movement restrictions, the nationwide
stay-at-home order and the fear of con-
tracting COVID-19. In an electronic
survey on 24 April 2020 of 752 British
paediatricians working in emergency
departments and paediatric assessment
units, 241 (32.05%) reported that they
had observed delayed presentations.
Sepsis was the second most common
condition found in the children who
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presented late to the hospital.”® While
COVID-19 and paediatric inflammatory
multisystem syndrome temporally asso-
ciated with SARS-CoV-2 or multisystem
inflammatory syndrome in children
have attracted particular attention, we
should not forget non-COVID-19 sep-
sis, the incidence of which is still higher
in children than sepsis associated with
COVID-19.% Our findings concur with
this observation as we did not encounter
any COVID-related illness in children
in our hospital. In 2005 in the United
States, there were 75255 paediatric
hospitalizations involving severe sepsis

indicating that sepsis was common be-
fore COVID-19.”

With regard to electrolyte imbal-
ance, we observed that hypernatraemia
and raised serum creatinine levels were
the most common imbalances in the
COVID-19 period. Hypernatraemia
in children with diarrhoea has several
causes. In our study, hypernatraemia
was probably a result of delayed presen-
tation of the children, because caregivers
tried at home to treat the child with oral
rehydration salts before coming to the
health facility; these preparations may
have been incorrectly made up or given

Table 3. Characteristics of infants 0—11 months born and admitted to hospital during and before the COVID-19 pandemic, Bangladesh,

March 2019-February 2021

Characteristic No. (%) P
COVID-19 period Pre-COVID-19 period

(n=5662) (n=1195) (n=4467)
Age in months, mean (SD) 6.29(2.94) 5.59(2.80) 6.48(2.95) <0.001
Sex, female 2103/5662 (37.14) 457/1195 (38.24) 1646/4467 (36.85) 0375
Delivery by caesarean section 1756/3669 (47.86) 450/895 (50.28) 1306/2774 (47.08) 0.096
Immunization as per EPI 3475/4012 (86.62) 786/923 (85.16) 2689/3089 (87.05) 0.138
schedule
Exclusive or partial 2920/4509 (64.76) 674/1008 (66.87) 2246/3501 (64.15) 0.112
breastfeeding on admission
Stunting® 2323/4518 (51.42) 575/1044 (55.08) 1748/3474 (50.32) 0.007
Wasting® 1522/3694 (41.20) 400/891 (44. 89) 1122/2803 (40.03) 0.010
Severe acute malnutrition? 1642/4548 (36.10) 366/1041 (35.16) 1276/3507 (36.38) 0470
Acute diarrhoea (watery and/ 5460/5662 (96.43) 1159/1195 (96. 99) 4301/4467 (96.28) 0.244
or invasive)
Some or severe dehydration 3033/5600 (54.16) 740/1191 (62.13) 2293/4409 (52.01) <0.001
History of fever 1254/5662 (22.15) 267/1195 (22.34) 987/4467 (22.10) 0.855
Convulsions (during and/or 219/5662 (3.87) 70/1195 (5.86) 149/4467 (3.34) <0.001
after admission)
Pneumonia 1097/5662 (19.37) 225/1195 (18.83) 872/4467 (19.52) 0.591
Severe pneumonia 683/5662 (12.06) 126/1195 (10.54) 557/4467 (12.47) 0.070
Sepsis 348/5662 (6.15) 134/1195 (11.21) 214/4467 (4.79) <0.001
Severe sepsis or septic shock 110/5662 (1.94) 32/1195 (2.68) 78/4467 (1.75) 0.038
Hospital-acquired infection 129/5662 (2.28) 22/1195 (1.84) 107/4467 (2.40) 0.254
Death 82/5662 (1.45) 20/1195 (1.67) 62/4467 (1.39) 0463
Hypernatraemia® 294/1419 (20. 72) 110/447 (24.61) 184/ 972 (18.93) 0.014
Hyponatraemia’ 499/1419 (35.17) 116/447 (25.95) 383/972 (39.40) <0.001
Hyperkalaemia® 175/1419 (12. 33) 56/ 447 (12.53) 119/972 (12.24) 0.879
Hypokalaemia" 349/1419 (24.59) 102/447 (22.82) 247/972 (25.41) 0.292
Raised creatinine' 405/977 (41.45) 128/258 (49.61) 2771719 (38.53) 0.002

COVID-19: coronavirus disease 2019; SD: standard deviation; EPI: Expanded Programme on Immunization.

@ All values are no. (%) unless otherwise stated.

® Length-for-age z-score <—2 SD

¢ Weight-for-length z-score <—2 SD

4 Weight-for-length z-score <—3 SD or by the presence of bilateral pedal oedema, irrespective of anthropometric indicators.

¢ Serum sodium > 150 mmol/L.
" Serum sodium < 135 mmol/L/.

9 Serum potassium > 5.5 mmol/L.
" Serum potassium < 3.5 mmol/L.

" Serum creatinine > 35 pmol/L for < 12 months and > 65 umol/L for 12-59 months.
Notes: The COVID-19 period was March 2020-February 2021 and the pre-COVID-19 period was March 2019-February 2020. As data were collected from hospital
records, information was missing for some variables. We calculated percentage value on the basis of available records.
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Table 4. Risk of illness, death and undernutrition in infants born during the COVID-19
pandemic admitted to hospital, Bangladesh, March 2020-February 2021

Variable

a0R*(95% CI)

lliness and death

Acute diarrhoea (watery and/or invasive)
Some or severe dehydration
History of fever

Convulsions (during and/or after admission)
Pneumonia

Severe pneumonia

Sepsis

Severe sepsis or septic shock
Hospital-acquired infection
Death

Anthropometric indices
Stunting®

Wasting®

Severe acute malnutrition
Electrolyte imbalance
Hypernatraemia®
Hyponatraemia’
Hyperkalaemia?
Hypokalaemia"

Raised creatinine'

1.24(0.86-1.79
143 (1.26-1.64
1.06 (0.91-1.24
1.74 (1.30-2.34
0.92 (0.78-1.08
0.77 (0.62-0.94
221(1.76-2.78
37 (0.90-2.09
075(047
2(0.67-1

1.10 (0.96-1.27)
1.21(1.03-141)
0.91(0.79-1.05)

43(1.0

(
0.92 (0.65-1
0.85 (065

88)
0.50 (0.39- 064)
30)
)
1.38 (1.03-1.86)

COVID-19: coronavirus disease 2019; aOR: adjusted odds ratio; Cl: confidence interval; SD: standard deviation.

¢ OR adjusted for age and sex.
® Length-for-age z-score <—2 SD.
¢ Weight-for-length z-score < —2 SD.

4 Weight-for-length z-score < —3 SD or presence of bilateral pedal oedema, irrespective of anthropometric

indicators.
¢ Serum sodium > 150 mmol/L.
" Serum sodium < 135 mmol/L.
9 Serum potassium > 5.5 mmol/L.
" Serum potassium < 3.5mmol/L.

" Serum creatinine > 35 pmol/L for < 12 months and > 65 umol/L for 12-59 months.
Note: Reference categories are infants born and admitted to hospital before the COVID-19 pandemic, March

2019-February 2020.

too often or in too large a volume.”® An-
other study reported that children with
hypernatraemia were more likely to have
convulsions® than children without
hypernatraemia. This observation could
explain why more children in our study
had hypernatraemia in the COVID-19

period than the pre-COVID-19 period.
Hyponatraemia is common in people
with cholera because of the high loss of
sodium in the stool. This condition is
more common in invasive diarrhoea be-
cause of the syndrome of inappropriate
antidiuretic hormone secretion.’® Dur-
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ing the COVID-19 period, the higher
prevalence of handwashing might be
associated with the lower incidence of
cholera and invasive diarrhoea com-
pared with the pre-COVID-19 period
and hence the lower incidence of hy-
ponatraemia.

Our study had some limitations. We
used objective criteria from a guideline
on surviving sepsis and identification of
sepsis, severe sepsis and septic shock;*!
even so, there might have been subjec-
tive bias in identifying children with
sepsis. We lacked data on maternal
stress, maternal COVID-19 status and
non-COVID infections and inflamma-
tion during and after pregnancy, as well
as data on potential socioeconomic
crises faced by the families during this
pandemic. Although our study took
place in the largest diarrhoeal disease
facility in the world,' these data, to-
gether with nationwide data on disease
severity and deaths among such young
infants during the COVID-19 pandemic
would have enhanced the reliability of
our observations.

We believe that more effective
means of risk assessment, the develop-
ment of a multisectoral management
taskforce and appropriate governance
for the proper management of the
health sector to ensure basic support
for patients, particularly for vulnerable
groups, are needed to reduce the adverse
effects of the COVID-19 pandemic on
the health and well-being of children,
especially that of young infants. l
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Résumé

Etat sanitaire et nutritionnel des enfants hospitalisés durant la pandémie de COVID-19 au Bangladesh

Objectif Comparer I'état de santé et de nutrition des enfants de moins
de 5 ans hospitalisés avant et pendant la pandémie de maladie a
coronavirus 2019 (COVID-19) au Bangladesh.

Méthodes Nous avons récolté des données provenant des dossiers
d'hospitalisation d'enfants 4gés de 0 a 59 mois admis au Centre
international de recherche sur les maladies diarrhéiques a Dhaka, au
Bangladesh, entre mars 2020 et février 2021 (période COVID-19; n =
2552) ainsi qu'entre mars 2019 et février 2020 (période pré-COVID-19;
n = 6738). Les données collectées reprenaient les caractéristiques
sociodémographiques, anthropométriques, cliniques et biochimiques.
Nous avons ensuite comparé ces données relatives aux admissions
d'enfants au cours des périodes pré-COVID-19 et COVID-19,enyincluant
les nourrissons de 0 a 11 mois nés avant et pendant la pandémie puis
hospitalisés.

Résultats Le pourcentage d'enfants sur le nombre total d'admissions
était moins important en mars 2020 (2,47%; 63/2552) qu'en mars 2019
(8,30%; 559/6738). En revanche, il est passé a 20,61% (526/2552) en

février 2021, un chiffre trois fois plus élevé que durant la période pré-
COVID-19 (6,69%; 451/6738). Les enfants hospitalisés au cours de la
pandémie de COVID-19 étaient nettement plus susceptibles de souffrir
de déshydratation, d'une septicémie sévere ou d'un choc septique, de
convulsions, d'hypernatrémie et d'un taux de créatinine accru que les
enfants hospitalisés avant la pandémie (P < 0,05). L'émaciation et le
retard de croissance étaient beaucoup plus fréquemment observés chez
les nourrissons de moins de 6 mois et ceux nés durant la pandémie de
COVID-19 que chez les nourrissons ayant vu le jour avant (P < 0,05). Le
risque de décés était plus élevé chez les nourrissons de moins de 6 mois
durant la pandémie (rapport de cotes: 1,66; intervalles de confiance de
95%, 0,95-2,92).

Conclusion La pandémie a entrainé une recrudescence des maladies
graves et un appauvrissement nutritionnel chez les enfants. Des efforts
sont nécessaires pour atténuer l'impact négatif de la pandémie sur leur
santé et leur bien-étre.

Pesiome

CocTosiHME 3,0POBbA N KAUeCTBO NMTaHUA AeTel, FoCNUTaNM3npPoBaHHbIX BO BpeMA naHaemun COVID-19,

banrnagew

LUenb CpaBHWUTb COCTOAHME 30POBbA W NUTAHWA AeTel mnafue
5 neT, NocTynmBLLMX B 6OMbHILLY BO BpeMsA NMaHAEMI 11 A0 NaHAEMIAN
KOpOHaBupycHow nHdekumn 8 2019 roay (COVID-19) B baHrnageLwu.
MeTopbl ABTOpPbI CoOpann faHHble U3 UCTOPUI BonesHu
neten B Bospacte 0-59 mecAueB, NOCTYNUBLUMX B GONbHULY
Me>xayHapOAHOrO LieHTPa MCCNe]oBaHMM AnapeiHbix 3a001eBaHuin,

r. lakka, baHrnageu, B nepvoasl ¢ Mapta 2020 . no ¢pespanb
2021 1. (neproa COVID-19; n = 2552) 1 c mapTa 2019 1. Mo deBpanb
2020 1. (nepuog o COVID-19; n = 6738). CobpaHHble AaHHble
BKJII0YaNM coumanbHo-aemMorpaduyeckie, aHTpornomeTpuyeckie,
KNUHUYECKIME 1 OUOXUMUUECKIME XapaKTePUCTUKM. Mbl CDaBHMN 3TH
[aHHble No rocnuTanmn3aumn geter B nepuog COVID-19 v neprnoa
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no COVID-19, Bkntoyana mnageHues B Bo3pacte 0-11 mecAues,
POAMBLUMXCA 1 TOCMNTANM3UPOBAHHBIX BO Bpemda naHaeMuu 1 o
naHaeMnu.

Pesynbratbl O6bemMbl rocnuTanu3aummn aetein B NpoLeHTHOM
OTHOWEHWM K 0OWEMY YMCNYy NOCTYNUBLIMX B OONbHULY
B MapTe 2020 r. 6binu Huxe (2,47%; 63/2552), yem B MapTe
20191.(8,30%; 559/6738), Ho ysenunumnucb 1o 20,61% (526/2552)
B deBpane 2021 r., yTo B TpW pasa bonblle, Yem B Neproa
no COVID-19 (6,69%; 451/6738). Y petel, rocnmnTaniavpoBaHHbIX
B nepuon COVID-19, BepOATHOCTb 00€3BOXKUBAHNA, TAKENOrO
cencuca mnm CeNTMYECKOro LOKA, CYA0POr, rMnepHaTpueMmnn un
NOBbIWEHWA KpeaTUHMHA Obla 3HaUMTENBHO Bhbille, Yem y feTel,

Sharika Nuzhat et al.

roCnuTanM3npoBaHHbIx Ao naHaemun (P < 0,05). Y mnageHues
Mnaawe 6 MecAlUeB, POXKAEHHBIX BO Bpema MaHOeMNM, 3aAepKKa
POCTa ¥ UCTOLLEHVE Oblnv 3HAUNTENBHO Bbillie, YeM Y MNafeHLEeB B
nepvioa ao COVID-19 (P < 0,05). Puck cMepTv y MnafeHUEB MiaaLle
6 MecsALEB BO BPems NaHAeMU Obin Bbille (OTHOLLEHVIE LAHCOB: 1,66;
95%-1 [I1: 0,95-2,92).

BbiBog Bo Bpems naHpemuu B 60MbHULY NOCTynanu Aetu C
6onee TAKenbiM TeueHveM 3aboneBaHUA 1 6onee BbipaXKeHHbIM
HenoeaaHvem. HeobxonmMmo npeanpuHUMaTh YCUanA B Liensax
YMEHbLIEHNA HEFATUBHOIO BO3AENCTBMA MaHAEMUN HA 30OPOBbLE U
6narononyyve geTen.

Resumen

o os

Estado de salud y nutricion de los nifos hospitalizados durante la pandemia de la COVID-19 en Bangladesh

Objetivo Comparar la salud y la nutricion de los nifios menores de
5 aflos ingresados en el hospital durante y antes de la pandemia de Ia
coronavirosis de 2019 (COVID-19) en Bangladesh.

Métodos Se recopilaron datos de los registros hospitalarios de nifios
de entre 0y 59 meses admitidos en el hospital de Dhaka del Centro
Internacional de Investigacion de Enfermedades Diarreicas, Bangladesh,
entre marzo de 2020 y febrero de 2021 (periodo de la COVID-19;
n=2552) y entre marzo de 2019 y febrero de 2020 (periodo pre-
COVID-19; n=6738). Los datos recopilados incluyeron caracteristicas
sociodemogréficas, antropométricas, clinicas y bioquimicas. Se
compararon estos datos para los ingresos de nifios en los periodos de
la COVID-19y pre-COVID-19, incluidos los bebés de entre Oy 11 meses
nacidos durante y antes de la pandemia e ingresados en el hospital.
Resultados Los ingresos de los nifios como porcentaje del total de
ingresos fueron menores en marzo de 2020 (2,47 %; 63/2552) que

en marzo de 2019 (8,30 %; 559/6738), pero aumentaron al 20,61 %
(526/2552) en febrero de 2021, tres veces mds que en el periodo
pre-COVID-19 (6,69 %; 451/6738). Los nifios ingresados durante el
periodo de la COVID-19 tuvieron una probabilidad mucho mayor de
presentar deshidratacion, sepsis grave o choque séptico, convulsiones,
hipernatremia y elevacion de la creatinina que los nifios ingresados
antes de la pandemia (P <0,05). En los lactantes <6 meses y en los
nacidos durante la pandemia, el retraso en el crecimiento estatural y la
emaciacion fueron muy superiores a los de los lactantes en el periodo
pre-COVID-19 (P <0,05). El riesgo de muerte fue mayor en los lactantes
<6 meses durante la pandemia (oportunidad relativa: 1,66; intervalos
de confianza del 95 %: 0,95-2,92).

Conclusion Durante la pandemia, los nifios presentaron enfermedades
mds graves y una peor nutricion. Es preciso esforzarse por reducir los
efectos indeseables de la pandemia en la salud y el bienestar de los nifios.
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